Newly germinated seedlings must rapidly secure water, nutrients and anchorage from the soil in order to survive. Vigorous root growth is therefore essential for a seedling to secure these resources and establish itself. Roots can grow longer by increasing the number of dividing cells and/or their final cell size. Several recent studies using the model plant Arabidopsis thaliana have observed that roots from newly germinated seedlings enhance their growth rate by increasing the number of dividing cells [1] [2] [3] .
In plant organs, cell division primarily takes place in regions termed meristems [4] , ( Figure 1A ). The Arabidopsis root apical meristem is composed of an organising centre (termed the quiescent centre, QC) surrounded by stem cells (also termed initial cells, IC) that divide to regenerate themselves plus a daughter cell. These latter cells (termed transit amplifying cells [4] ) undergo a finite number of divisions in the proximal meristem and then differentiate in the transition zone, prior to rapidly expanding in length in the elongation zone ( Figure 1A ). Cells eventually reach a constant cell length once they exit the elongation zone.
Root meristem size is determined by the balance between two competing processes: cell division in the proximal meristem versus cell differentiation in the transition zone [5] , ( Figure 1A ). The hormone signal auxin regulates cell division, while cytokinin acts at the transition zone to control cell differentiation rate [5] . It has been known for decades that the antagonistic interaction between auxin and cytokinin is a key determinant controlling meristem activity [6] [7] [8] . However, the molecular mechanism underlying this interaction has only recently been elucidated [9] , revealing that auxin and cytokinin regulate root meristem size by controlling the abundance of the SHY2 protein in opposite ways (reviewed in [10] ; Figure 1B ). The SHY2 gene encodes an auxin-response repressor which is degraded in an auxin-dependent manner [11] . As auxin levels are high at the root apex [12] , SHY2 levels remain low in the QC/IC/proximal-meristem ( Figure 1B) . However, cytokinin synthesised in vascular tissues at the transition zone induces the cytokinin response regulator ARR1, which up-regulates SHY2 expression. As an auxin response repressor, SHY2 inhibits the auxin-inducible expression of PIN auxin transport proteins, depriving other cells in the transition zone of this key mitotic signal. Hence, cytokinin promotes cell differentiation by repressing both auxin transport and response in the transition zone ( Figure 1C ).
While this molecular mechanism elegantly explains how root meristem size is maintained, it does not explain how its final size is set. We and others have observed that root apical meristem size doubles during the first few days after germination, and then plateaus by 4-6 days, after which it remains constant [1] [2] [3] . How are these dynamic changes in root meristem size regulated? In this issue of Current Biology, Moubayidin et al. [13] describe a variation of their original molecular mechanism that includes additional signals and components which explains how the final size of the root apical meristem is set.
Moubayidin et al. [13] initially describe how maximal IAA3/SHY2 mRNA abundance can be correlated with cessation of expansion of the root apical meristem size at five days after germination. They directly tested the functional significance of this association by inducing expression of a heat shock inducible SHY2 transgene at three days after germination, observing premature cessation of meristem expansion. Hence, induction of SHY2 expression blocks root meristem growth.
Moubayidin et al. [13] then describe how SHY2 expression is regulated by not one, but two cytokinin-responsive transcription factors, ARR1 and ARR12. Like ARR1, ARR12 also regulates PIN expression via SHY2. However, ARR1 and ARR12 exhibit contrasting patterns of temporal expression. ARR12 is expressed in the root following germination, helping to maintain a low level of SHY2 expression ( Figure 1B ). In contrast, ARR1 (and SHY2) is not significantly up-regulated until five days after germination ( Figure 1C) .
What is the basis for this activation of ARR1 expression at five days? Moubayidin et al. [13] describe a fascinating new link with gibberellin, a key signal during germination which has been reported to control root meristem size in two other papers recently published in Current Biology [2, 3] . Following germination, high levels of gibberellin in the root apical meristem initially repress ARR1 expression by targeting the DELLA protein RGA for degradation ( Figure 1B) . In contrast, ARR12 is not regulated by gibberellin, enabling a low level of SHY2 expression to be maintained. As a result, PIN expression is elevated, increasing the level of auxin (which also promotes gibberellin synthesis [14] ). This results in the rate of cell division exceeding differentiation, causing root meristem growth ( Figure 1B ). Five days after germination, a reduction in gibberellin levels causes RGA to be stabilised, activating ARR1 and then SHY2 expression ( Figure 1C) . As a result, SHY2-mediated repression of PIN expression causes auxin (and gibberellin) to decrease, enabling rates of cell division to equal differentiation, thereby setting root meristem size ( Figure 1C ).
The new model successfully explains how auxin, cytokinin and gibberellin interact to control the balance between root cell division and differentiation via SHY2 (Figure 1 ). However, several important questions remain. How does this network relate to other well-characterised regulators of root apical meristem size such as the transcription factors SCARECROW, SHORT ROOT, PLETHORA1 and PLETHORA2 [1, 15, 16] ? Similarly, how does the regulatory network relate to the cell-cycle machinery, particularly components like the E3 ligase HYPOCOTYL2 that control the switch from division to differentiation [17] , and cell-cycle inhibitors Kiprelated protein 2 (KRP2) and members of the plant-specific SIAMESE (SIM) gene family that are controlled by DELLA [2] ?
The model successfully explains how these three signals and network components regulate cell division and differentiation in different root zones. However, it is currently unclear in which tissue or tissues this occurs. Gibberellin has recently been reported to control root meristem size by targeting the degradation of DELLA proteins in dividing endodermal cells in the proximal meristem [3] . SHY2 is also expressed in the root endodermis where it regulates auxin responses [18] . These observations raise a number of intriguing questions. For example, do gibberellins regulate root meristem size by controlling the expression of network components such as SHY2 in endodermal cells? Nevertheless, this regulatory network will provides an invaluable framework within which other signals and signalling proteins can be integrated in the future. The closely related cytokinin-responsive transcription factor ARR12 drives a low level of SHY2 expression in the transition zone, enabling PIN-mediated polar auxin transport to promote gibberellin biosynthesis in the proximal meristem. The net effect is that the rate of cell division at the proximal meristem is increased versus cell differentiation at the transition zone (denoted by '>>>>>>' sign), resulting in root meristem growth. (C) Schematic diagram illustrating the integration of the hormone signals and their pathways in root apical zones (colour coded as in (A)) from five days after germination. After this time point, gibberellin levels drop, stabilising the RGA protein, resulting in increased ARR1 expression. The elevated abundance of both ARR1 and ARR12 increases SHY2 expression, causing the inhibition of PIN-mediated polar auxin transport and gibberellin biosynthesis. As a result, cell division is reduced to a rate equivalent to that of differentiation (denoted by '=' sign), stopping meristem expansion and promoting its maintenance. Palaeontology: The New Conservative Cambrian Orsten-type fossils have yielded specimens with a uniquely detailed morphology from the early stages of animal evolution. A newly discovered crustacean larva illustrates how morphology and lifestyle over half a billion years ago closely resembled those of extant relatives.
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In common parlance, the word 'evolution' is often equated with advancing and getting better. Cars, phones, TVs, they all 'evolve' to being more efficient, bigger (or smaller), better. In biology, equating evolution with progress is of course long discredited, but subconsciously the word still carries a hint of change, of dynamic. This bias is reflected in the way we look at the evolutionary past. Organisms from the past -by way of fossils -that fascinate us most are the ones that look strangest: terror birds and sabre-toothed cats, gigantic dinosaurs, or, if you are more of a palaeo-aficionado, the alien critters of the Burgess shale or the barely recognisable Ediacaran biota. In this issue of Current Biology, however, Xi-guang Zhang and colleagues [1] report a fossil that is notable neither for its size -in fact it's tiny -nor for its spectacular otherness; instead, the new fossil, a small crustacean larva called Wujicaris muelleri, is special because it is so similar to its modern relatives, yet, stemming from the lower Cambrian, it is more than half a billion years old.
If you had landed on planet Earth around 525 million years ago, the time very special circumstances, the right kind of sediment, a fast coverage of the corpse, lack of oxygen. And for the most part of Earth's history, fossils consist almost exclusively of the hard parts of animals, of shells and bones, while the softer tissues are largely lost. In the Cambrian, however, there are numerous fossil sites that show exquisite preservation of soft parts [2] , among them the famous Burgess shale in Canada and China's Chengjiang lagersta¨tte [4] [5] [6] [7] . It was these sites that yielded unusually well-preserved soft-bodied fossils that radically transformed our view of the evolution of animal body plans. No doubt, the interpretation of these fossils changed over time -while initially the similarity to modern phyla of even the more exotic creatures was emphasised, it was later acknowledged that at least some of the fossil animals may represent body plans that have no living counterparts. (Interestingly, at least one initial proponent of this idea, Simon Conway Morris, has in the meantime somewhat reverted to the original view.) But independent of the taxonomic level at which these differences are located, what is clear is that many of the animals in Cambrian seas looked rather different, to say the least. Moreover, recent finds from younger, post-Cambrian layers indicates that some members of these faunas may have persisted for longer than was originally thought [8] .
Another unusually well-preserved type of Cambrian fossil is found in the so-called Orsten type lagersta¨tten [9] .
